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Abstract

Background: Childhood attention deficit hyperactivity disorder (ADHD) persists into adulthood in up to two thirds of affected
patients. Usually, ADHD has co-morbidities with several psychiatric disorders, and its symptoms occur more frequently in suicide
attempters and may thus be a reason for the completed act of suicide.
Objectives: The aim of the current study was to compare adult suicide attempters affected by ADHD with other suicide attempters
without a history of suicide attempts that referred to the outpatient clinic.
Patients and Methods: This case control study was conducted at Loghman-Hakim hospital, Tehran, during a one year period. A
total of 394 hospitalized patients in the poison control center that had attempted suicide were recruited. In the control group, 394
individuals without a history of suicide attempts were recruited from referrals to the outpatient clinic of Loghman-Hakim hospi-
tal, which provides services for almost all medical specialties. We used Conners’ adult ADHD rating scale, including the screening
version form and subscale (CAARS-S: SV), the Wender Utah rating scale (WURS), and clinical interviews for diagnosis of ADHD. The
hypothesis was tested using an independent samples t-test and ANOVA.
Results: The results of our study showed that a history of psychiatric disorders and a family history of ADHD and suicide were
significantly higher (P > 0.01) in the case group than the control group. In addition, both children and adult ADHD among suicide
attempters were significantly higher (P > 0.01) than the corresponding rates in the control group.
Conclusions: ADHD is a common co-morbidity among suicide attempters. Hence, early diagnosis and treatment with consideration
of ADHD may reduce suicide attempt risk.
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1. Background

Attention deficit / hyperactivity disorder (ADHD) is a
common condition in children and adolescents. ADHD
persists into adulthood in up to two thirds of affected
patients (1), and the worldwide pooled prevalence rate
of adult ADHD is 2.5% (2, 3). Adults with ADHD suffer
from attention and concentration impairment, restless-
ness, irritability, and impulsive behaviors (4). ADHD in-
duces a significant risk for functional impairments over
the course of an individual’s life span. Attention problems
can lead to impaired academic achievement and FTT (5,
6), along with disturbed social and psychological function-
ing in adulthood (7). Adults with ADHD exhibit lower self-
esteem, poorer lifetime academic achievements, less suc-
cessful work histories, and greater marital problems (8).

Furthermore, ADHD is associated with several psychiatric
disorders (co-morbidities) such as antisocial personality
disorder, substance misuse, and affective disorders (9). Fi-
nally, it is especially worth noting that ADHD symptoms oc-
cur more frequently among suicide attempters and may be
a reason for the completed suicide attempt (10).

Suicide is recognized as a major public health problem
throughout the world. In Iran, a total number of 41,109 sui-
cide attempts and 1,338 cases of completed suicide were re-
ported from March 2009 to March 2010, which were equal
to 65.76 and 2.14 cases per 100,000 people, respectively (11).
There is an increased risk of suicide attempts among pa-
tients with borderline personality disorder (12) and bipolar
disorder (13). Both of these conditions have symptomatic
overlaps with ADHD, so some degree of suicidal tendencies
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may also be shared. This raises the question of whether
there is a direct association between ADHD and suicide.

A study on Korean female adolescents has shown that
all subtypes of ADHD may lead to depression, which itself
can then lead to suicidal ideation. Therefore, the relation-
ship between ADHD and suicide attempts can be consid-
ered to be at least partially mediated by depression (14).

In a review article, the results of long-term follow-up
studies on ADHD have been evaluated. It appears that
ADHD increases the risk of suicide attempts in males via
increasing the severity of co-morbid conditions, and when
ADHD is one of these co-morbidities along with other psy-
chiatric conditions, it could be considered as a risk factor
(15). Ultimately, what was shown is that individuals with
ADHD have more suicidal ideas and make more suicide at-
tempts (16).

In 2011, Agosti and colleagues found that of the 365
adults studied with ADHD, 16% attempted suicide. They
showed that ADHD increases the risk of suicide attempts
1.5 fold, and having one or more co-morbid disorders was
associated with a four to twelvefold elevated risk. Based on
this study, ADHD alone was not a strong predictor of sui-
cide attempts (17).

2. Objectives

The aim of the current study was to compare individu-
als with adult ADHD disorder to those without a history of
suicide that referred to an outpatient clinic. In this study,
we examined the possible association between adult ADHD
and suicide attempts in Iranian adults.

3. Patients andMethods

3.1. Subjects

This case-control study was conducted at Loghman-
Hakim hospital, Tehran, during a one year period (August
2012 to September 2013). Loghman-Hakim hospital is a
unique poison treatment referral center in Tehran that ad-
mits patients from all cities in Tehran province. Informed
consent was obtained from all participants. The age range
was 18 to 60 years.

3.1.1. Case Group

394 hospitalized patients in the poison control center
who had attempted suicide were recruited. The exclusion
criteria were illiteracy, poor reading ability, instability in
physiological condition, and any disturbance in orienta-
tion or consciousness that could impede cooperation and
the ability to provide accurate responses to the question-
naires.

3.1.2. Control Group

In the control group, 394 individuals without a history
of suicide attempts were recruited from referrals to the
outpatient clinic of Loghman-Hakim hospital, which pro-
vides services for almost all medical specialties. The con-
trol group was matched based on age groups and, gender.

3.2. Research Instruments

3.2.1. Conners’ Adult ADHD Rating Scale - Self-Report, Including
the Screening Version Form and Subscale (CAARS-S: SV)

To date, the Conners’ adult ADHD rating scale (CAARS)
is frequently used in the assessment of adult ADHD (18). It
measures a cross-section of ADHD-related symptoms and
behaviors in adults. We used the self-report screening
version of the CAARS (CAARS-S:SV) containing the DSM-IV
ADHD symptom measures and the ADHD index, both of
which are useful when a quick screen is needed for DSM-IV
ADHD symptoms (including all three DSM-IV subtypes of
ADHD) (19). The CAARS-S: SV consists of 30 items which are
rated on a Likert scale. On this scale, symptoms are rated
as exhibited by the subject either never or rarely (score =
0), sometimes (score = 1), often (score = 2), or usually (score
= 3). The CAARS has demonstrated strong internal con-
sistency and inter-rater reliability, as well as sensitivity to
treatment outcomes (20). For instance, Davari-Ashtiani et
al. evaluated the validity and reliability of the Persian ver-
sion of CAARS-S: SV. The intraclass correlation coefficient
and Cronbach’s alpha were higher than 0.7 and 0.8 for all
domains, respectively. The results showed the CAARS-S can
stand alone as a screening instrument in the epidemiolog-
ical study of adult ADHD in Iran (21).

3.2.2. Wender Utah Rating Scale (WURS)

The Wender Utah rating scale (WURS) was developed
to evaluate the childhood symptoms of ADHD retrospec-
tively as an aid for the diagnosis of ADHD in adults (22).
It is based upon the Utah criteria which were developed
to diagnose ADHD in adults. First, a 24 item five-point Lik-
ert type self-assessment scale with questions about ADHD
symptoms in childhood was developed. The purpose of
the WURS is to quantify retrospective self-reports of symp-
toms including childhood hyperactivity, in attention, and
impulsivity. The original study correctly identified 86% of
the patients as having ADHD, 99% as normal subjects, and
81% as depressed patients. Internal consistency and test-
retest reliability after one month of WURS were reported
to be high among university students in America in one
study (23). Additionally, Sarrami-Foroushani obtained the
co-efficients of reliability for the scale (0.95) (24). In an-
other study, the reliability coefficient of the inventory with
a sample size of 361 subjects was 0.90 (25).
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3.3. Clinical Interviews

Individuals selected based on the interpretation of
questionnaires that met the criteria for ADHD both in
childhood and adulthood were subjected to clinical inter-
views to assess differential diagnoses such as bipolar mood
disorders, depressive disorders, anxiety disorders, border-
line personality disorder, and other disorders or condi-
tions that share some of the same symptoms with ADHD
in order to validate adult ADHD diagnosis and possible co-
morbidities. Non-structured interviews were conducted
by three experienced psychiatrists.

3.4. Statistical Analysis

Statistical analysis was performed using SPSS version
16. The socio-demographic correlates were estimated
through logistic regression analysis. The hypothesis about
the equivalent rates of ADHD among suicide attempters
and the control group was tested by using an independent
samples t-test. Additionally one way analyses of variance
(ANOVA) with a 95% confidence interval (CI) and a signifi-
cance level for a two tailed P value > 0.05.

4. Results

The mean age of the participants was 23.7 ± 9.0 in the
case group and 26.4 ± 7.1 in the control group (t = 1.510, df
= 798, P = 0.131). The average number of years of education
for members of the case group was 11.5 ± 3.3 and for the
control group was 11.6 ± 3.5 (t = 0.289, df = 856, P = 0.773).
Demographic characteristics are summarized in Table 1.

5. Discussion

Our study showed that adult ADHD among suicide at-
tempters was significantly higher than the corresponding
rates among those who did not have a history of suicide
attempts. In considering the odds ratio, the suicide risk
of individuals who had ADHD was 2.4 times higher than
that of all others. This is supported by previous studies
and the odds ratios obtained by them. The highest num-
ber of the odds ratio was obtained in the study of LAM (26),
which was 3.7, and the lowest quantity of the odds ratio
was 3.1 in the study of Kelly (27). However, the question of
whether ADHD directly caused the suicide attempt or its
co-morbidity should be answered.

In this study, the highest co-morbidity with ADHD was
major depressive disorder (MDD). Having MDD as an inter-
mediary between ADHD and suicide was also determined
in the study of James and colleagues (28). In their study,
in addition to depression, conduct disorder is also men-
tioned; however, our study did not assess the co-morbidity

Table 1. Demographic Characteristics of the Participantsa

Variable Case Group, No.
(%)

Control Group,
No. (%)

P Value

Gender 0.126

Male 227 (47.5) 223 (52.6)

Female 251 (52.5) 201 (47.4)

Marital status 0.255

Single 255 (55.1) 204 (50)

Married 198 (42.8) 197 (48.3)

Widow/widower
10 (2.2) 7 (1.7)

Previous
marriage

31 (13.5) 27 (10.5) 0.312

Occupation 0.26

Unem-
ployed

218 (46.4) 173 (42.1)

Worker 44 (9.4) 37 (9)

Employee 43 (9.1) 59 (14.4)

Self
employed

138 (29.4) 122 (29.7)

Student 25 (5.3) 19 (4.6)

aThe history of psychiatric disorder and ADHD in childhood as self-reported
weren’t significant. Familial history for suicide and ADHD weren’t significant,
too.

of these disorders because the age of the subjects was over
18 years.

These co-morbid diagnoses were also confirmed in the
study of Cho et al. (29). In several long-term follow-up
studies, an increase in the co-morbidity of depression and
ADHD has been seen in children that reaches about 29% at
younger ages to 45% at the age of 15 (30). Among other co-
morbidities of ADHD, the results of our study revealed that
bipolar disorder (BID) was significant, which was placed
after MDD in the rankings (at 6.15%). The collection of im-
pulsivity, instability, irritability, and intolerance of failure
manifest symptoms similar to ADHD, and the incidence
of suicide attempt among patients with these disorders is
considerable, such that 25-50 % of individuals with bipo-
lar disorder will have attempted suicide at least once in the
course of their lives (31).

It seems that ADHD alone does not cause suicide, and
other comorbid conditions play a major role. This finding
has been reported in previous studies. For instance, Agosti
et al. determined an odds ratio equal to 1.5 in their study
when controlling for other co-morbidities. The risk of a sui-
cide attempt was four times higher than in patients with
concurrency of other disorders. If two or more of the other
disorders were present, the increased risk of suicide was re-
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Table 2. Past Psychiatric History and Familial History of the Participantsa

Variable Case Group, No. (%) Control Group, No. (%) P Value

History of psychiatric disorder (self-reported) 174 (37.9) 63 (15.3) < 0.01

History of ADHD (self-reported) 26 (6.2) 0 < 0.01

Familial history of ADHD (self-reported) 60 (14.8) 18 (6.6) < 0.01

Familial history for suicide 91 (20.8) 22 (7.8) < 0.01

aThe most cause of suicide attempt was a impulsive behavior and conflict with others was the least. The conflict with parents and love failure were other common causes.

Table 3. Suicide Attempt Aharacteristics

Variable Percent

Cause of suicide attempt

Impulsive 21.8

Love failure 18.2

Conflict with parents 16.1

Economic problems 7.4

Intimidated by others 4.8

Conflict with friends 2.5

Other reasons 29.2

Informed persons before suicide attempt

Friends 40.3

Relatives 25.4

Partner 12.7

Parents 11.9

Others 79

Feeling alive after suicide

Good 40.9

Bad 36.6

Apathetic 22.5

ported to 12 times higher (32).

It is not clear whether similar mechanisms of the neu-
ronal genes between ADHD and its co-morbidities exist,
and it is also not clear whether ADHD first occurs in child-
hood and continues in adulthood or whether ADHD is con-
currently diagnosed with other co-morbidities. However,
previous studies have shown that treatment with stimu-
lants in childhood and adolescence increases social and
psychological functioning in adulthood (33). The preva-
lence of the proportion of adult ADHD to childhood ADHD
cases in the case group was 0.51 and in the control group
was 0.37. This could be due to the lower co-morbidity and
higher recovery rate in the control group, and it may also
be because these people may have received more treat-

ment for ADHD in childhood. However, both hypotheses
could be true, and our study was not able to determine
which factor is more effective. Still, it can generally be as-
sumed that ADHD treatment in children will be accompa-
nied by a reduction in the rate of suicide attempts in adult-
hood.

It is important to note that the sample of this study
may not be representative of the entire population of sui-
cide attempters. This is because suicide attempters who
use other methods such as burning, hanging, or jump-
ing from heights are referred to other hospitals. However,
a systematic review conducted by Quoreishi et al. in the
field of suicide attempts showed that the most common
plan for suicide was drug overdose (34). Nevertheless, we
should still be cautious in generalizing the results of our
study to all suicide attempters.

There were some limitations to identifying individu-
als with ADHD, since retrospective diagnosis of childhood
ADHD is associated with a recall bias that is specifically
highlighted at the time of the suicide. The accuracy of the
study was improved if the interview was conducted by an
informed third person, such as a parent or a teacher. Also,
the differentiation of ADHD from bipolar disorder or bor-
derline personality disorder was difficult, but ADHD has
presented co-morbidity with these disorders (35, 36).

5.1. Conclusion

ADHD is a common co-morbidity among suicide at-
tempters. Hence, early diagnosis and treatment with con-
sideration of co-ADHD may reduce suicide risk.

5.2. Suggestions

Cohort studies in children and adolescents with ADHD
and long-term follow-up to adulthood is recommended.

5.3. Limitations

Our study sample may not be representative of the en-
tire population of suicide attempters because suicide at-
tempters who use other methods such as burning, hang-
ing, and jumping from heights are referred to other hospi-
tals.
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Table 4. The Prevalence of Quantitative Characteristics Associated With Suicide Attempts in the Case Groupa

Variable Range Mode Median

The frequency of previous suicide attempts 1 - 11 1 1

Interval between suicidal thoughts and attempts (months) 0 - 60 12 3

aIn both case and control group , the prevalence of ADHD wasn’t significant (P < 0.01). The prevalence of adult ADHD in case group 18% , control group 2.9% , childhood
ADHD in case group 35.2% and control group were 7.7%.

Table 5. A comparison of The Prevalence of ADHD in the Case and Control Groups Based on the Questionnaires (Children or Adult ADHD)

Diagnosis N Case Group, No (%) Control Group, No. (%) OR CI P Value

Children ADHD 198 166 (35.2) 32 (7.7) 6.5 4.3 - 9.7 < 0.01

Adult ADHD 97 85 (18) 12 (2.9) 7.1 3.8 - 13.2 < 0.01
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